Tohoku J. Exp. Med., 2009, 217 (3) , 163-168. © 2009 Tohoku University Medical Press A number of various measures have been developed to evaluate the functional status and estimate related factors determining the assessment results of the community-dwelling elderly. No universally admitted measure has been found; therefore, there has been increasing attention to the necessity for developing the instrumental activities of daily livings (IADL) including doing household chores, managing personal money, shopping and so on. Previous studies assessed the validity and reliability of the measures so that they could evaluate the effects of interventions on patients or the community-dwelling population. Of those measures, Frenchay Activities Index (FAI) has been most intensively examined to construct validity and reliability of the measures (Wade et al. 1985; Cockburn et al. 1990; Pedersen et al. 1997; Turnbull et al. 2000; Han et al. 2006 ). The FAI is very easy to be administered and it has also been recommended by the US Agency for Health Care Policy and Research Post-Stroke Rehabilitation Clinical Practice Guidelines (Gresham et al. 1995) .
The FAI is a short questionnaire with the index of 15 items which record how frequently the respondents engage in activities of daily living. Ten items of them are on daily activities engaged in during the past three months while the rest refers to more seasonal activities taken over the past six months. Each item is scored on a 4-point scale (1 to 4), to yield a total score ranging from 15 (inactive) to 60 (active). It has usually been used as unidimensional measure (Wade et al. 1985; Cockburn et al. 1990; Schuling et al. 1993; Pedersen et al. 1997; Hsieh and Hsueh 1999; Turnbull et al. 2000; Piercy et al. 2000; Han et al. 2006; Green and Young 2007) .
The FAI was originally developed to provide information about IADL of patients who had suffered a stroke, in order to help plan and monitor appropriate rehabilitation programs (Holbrook and Skilbeck 1983) . It has recently been examined in different types of elderly populations, and has become internationally used (Bond et al. 1995; Cockburn et al. 1990; Hachisuka et al. 1999; Hsieh and Hsueh 1999; Turnbull et al. 2000; Han et al. 2006) . However, there are only a few studies to establish content or construct validity and reliability for non-stroke patients. In addition, a Korean version of the FAI has not been developed and tested yet.
Population Aging is now recognized as global issue.
Especially in South Korea, the speed of population aging is projected as one of the fastest in the world (OECD 2001) , and the Korean government has enacted a long-term care insurance Law from July 2008. However, the only three percent of the elderly has been expected to be able to apply for the insurance. Therefore, development of the IADL scales is important in order to provide estimates of the number of the disabled community-dwelling elderly. Despite of the importance, there are few IADL scales whose reliability and validity has been tested. Construct validation studies on the FAI, by using mostly factor analysis, attempted to investigate cultural differences and verified the scale which would provide a secure comparative basis for anyone examining other types of populations. Wade et al. (1985) found a three-factor solution from the result of factor analysis using a sample of pre-stroke patients. Cockburn et al. (1990) , Bond et al. (1995) and Sveen et al. (1999) who also presented a similar three-factor solution. On the other hand, Schulling et al. (1993) and Han et al. (2006) found a two-factor solution.
In the present study, we developed a Korean version FAI and assessed the validity and reliability of the FAI in Korean community-dwelling elderly over the age of 60 years. Moreover, we investigated the effects of related factors, such as gender, age, education level, living conditions and so on, on the performance of the FAI.
SUBJECTS AND METHODS

Subjects
At the end of 2007, there were 1, 487, 836 people and the 698 Senior Citizen Halls in Daejeon City, South Korea. The city is the fifth largest city in South Korea and located in the center of South Korea. Also, city's culture and country's culture coexist in the city. First, the 82 Senior Citizen Halls were randomly selected, and then the elderly who were aged 60 or over and used a hall on the day that the interviewers visited the hall became the subjects. Finally, 770 elderly individuals dwelling in a community were the subjects of this study. The data were obtained from interview surveys conducted by 10 trained interviewers (postgraduate and undergraduate students in the School of Health and Welfare) and those who declined to participate in this study, or those who have been diagnosed with dementia by a physician or who could not answer some basic questions, such as their home address or date of birth were excluded.
Methods
Translation of the FAI. We developed the Korean version of the FAI using Brislin's method (Brislin 1970) . First, we translated the original FAI into Korean. Next, a person who is bilingual in English and Korean executed the back-translation, and received the permission to use the Korean version from the original authors (Holbrook and Skilbeck 1983) . After we created the initial version, three social workers discussed it as a pilot study.
Reliability and Validity of the Korean FAI. Reliability was estimated using the internal consistency method. Internal consistency was assessed with Cronbach's α . The reliability coefficient of 0.70 or higher is considered "acceptable" in most social science research situations.
Validity types are often divided into several subtypes of discriminative, predictive, construct, and so on. In this study, content, discriminative and construct validities were investigated. The content validity was assessed by observing the changes between the original FAI and the back-translated FAI. Three social workers and two medical doctors determined whether there were meaningful changes between them. The discriminative validity was assessed through investigating score differences between the elderly using assistive devices (e.g. wheel chair, walking frame, stick) and non-users using unpaired t-test. If the assistive devices users have lower scores on the FAI than the non-users, it means that the FAI has the discriminative validity. For construct validity, a factor analysis with varimax rotation was performed on the 15 items of the FAI. In order to obtain the bestfitting factor structure and a correct number of factors, the following criteria were made: eigenvalues higher than 1.0, factor loadings higher than 0.50 (Pentz and Chou 1994) . The Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) and Barlett's test was also examined to evaluate whether the sample was large enough to perform a satisfactory factor analysis. KMO values of 0.6 and above are required for good factor analysis.
Analysis of factors related to IADL in Korean elderly. We added questions about demographic information (sex, age, living conditions, and so on) to the questionnaires in order to assess the relationships between the IADL from the score of the Korean version of the FAI and the several factors in the subjects.
The interview surveys were carried out from May 13 
RESULTS
Subject Characteristics.
This sample is quite different in composition from the populations reported by Holbrook and Skilbeck (1983) . All the people were aged at least 62 years living in their home at the time of the surveys. Table 1 shows their demographic characteristics and mean scores of the FAI. There was no significant age difference between men and women, while women had significantly higher scores on the FAI.
Significant differences were observed in education level, living conditions and medical services (to see a doctor regularly for medical problems). The overall education level was low, especially female subjects who were more likely to be uneducated or poorly educated (Twenty-one percent of the subjects was uneducated and illiterate while twenty-four percent were uneducated but literate. Forty-one percent were elementary school graduates and the rest were middle school graduates and above). Men were more likely to live with their spouses while women were more likely to live alone or with their sons or daughters. Also, female subjects tended to receive more medical services for their disease, such as hypertension, diabetes, heart disease, and osteoporosis.
The 185 subjects (24 percent) needed assistive devices to move or transfer including wheelchair, and walking frame due to post-stroke disabilities, chronic arthritics and so on. There were no significant differences between female and male subjects. Numbers in bold typeface represent factor loadings > 0.5
Reliability and Validity of the Korean FAI.
The internal consistency reliability was determined with Cronbach's α coefficient, and the result was 0.796. A commonly accepted rule of thumb is that an α of 0.6-0.7 indicates acceptable reliability.
The content validity was assessed by observing the changes between the original FAI and the back-translated FAI. As a result, it was considered that there were no meaningful changes by social workers and medical doctors.
The discriminative validity was also assessed by comparing between the FAI scores of the assistive devices users and non-users. In the result, the assistive devices users had significantly lower scores on the FAI, in comparison with non-users (t-test; t = −4.67, p < 0.001) (Table 3-1) .
To investigate the construct validity, a factor analysis with varimax rotation was performed with the FAI item scores. Bartlett's test of sphericity was significant (approx. Chi-Square = 5978.86, p < 0.001), and the KMO presented an index of 0.86, which indicated that the FAI scores were appropriate for factor analysis.
A four-component solution was found to account for 61.63% of the variance and the communalities across all items were relatively high ( Table 2 ). The first, the major general factor, had high positive loadings for washing up, preparing main meals, washing clothes, light housework, and local shopping. This factor was interpreted as domestic chores. The main loadings on the second factor was gardening, house·car maintenance, outings·car rides and gainful work, which were named as outdoor work. The significant items on the third factor were driving car·bus travel, walking outside and heavy housework. These items are mainly related with leisure or more demanding activities. Items highly loading on the fourth factor were reading books, actively pursuing hobby and social outings, which were labeled as hobby.
Analysis of factors related to IADL in Korean elderly.
Pearson's correlation coefficients between the scores of the Korean FAI and age were low (r = −0.27, p < 0.001). However, the differences among age groups (younger-old: 60-74 years, older-old: 75 or more years) were significant (t-test; t = 3.93, p < 0.001) (Table 3-1) .
Whether or not the respondents were receiving medical services (to see a doctor regularly for health problems, such as diabetes, hypertension, asthma, heart diseases, and so on), it was not related with the scores on the FAI.
The analysis of factors affecting IADL presented significant differences in three main factors (gender, education level, and living conditions) and interactions between gender and living conditions (Table 4) .
Despite the significant effect of the education level, there were no significant differences in scores on the FAI among the four educational level groups (Scheffe's post-hoc analysis: p > 0.05). Significant differences were observed in living conditions; the elderly living alone had lower scores than those living with a spouse who received lower scores than those living with family members (Scheffe's post-hoc analysis: p < 0.001). Fig. 1 indicates interactions between gender and living conditions. Among those who live alone, no significant differences in FAI scores between men and women were found. However, women living with only their husband had higher scores than men living with only their wife.
DISCUSSION
This study mainly aimed to examine the reliability and validity of the Korean version of the FAI, which was originally developed for stroke patients. This study used data from a sample of the community-dwelling elderly in Korea, which was considered quite different from the populations selected by previous studies. All the respondents were living in their own home at the time of the study and most of them were either not receiving other people's care or having limited support.
In the results, the internal consistency reliability of the Korean version FAI was quite good. The content was satisfied, and the discriminative validity was evidenced by a significant difference in the FAI scores of assistive devices users compared with non-users.
The construct validity was assessed and the results indicated that the Korean FAI had a four-factor structure consisting of domestic chores (item 1, 2, 3, 4, 5, 6), outdoor work (item 11, 12, 13, 15) , leisure (item 5, 8, 10) and hobby (item 7, 9, 14). Bond et al. (1995) suggested that the area of high level ADL (IADL) should logically have four factors: work and leisure wherein each is divided into indoor and outdoor, which is similar to our results in the construct validity.
However, Sveen et al. (1999) reported a three-factor solution ("domestic", "outdoor" and "hobby") derived from factor analysis using post-stroke patients and Wade et al. (1985) , Cockburn et al. (1990) , and Bond et al. (1995) found a similar three-factor solution using a sample of prestroke patients and the non-stroke community-dwelling elderly. Schuling et al. (1993) and Han et al. (2006) presented a two-factor solution ("domestic chores" and "outdoor activities") with a community-dwelling elderly and stroke patients, respectively.
Why is the number of factor different? The differences of educational and socioeconomic level might be related these results. Almost forty percent of the Korean elderly (over 65 years old) is uneducated and illiterate, and their socioeconomic level is also low, compared with developed countries. For example, a study in Taiwan, which has similar socioeconomic level with South Korea, obtained similar factor solution (Hsieh and Hsueh 1999) . In our findings, men had lower IADL than women, and the education level and living conditions were related with IADL. In addition, we found that the elderly living alone showed higher IADL than the elderly living with someone. Among the elderly living with their spouse or family members, women were more likely to show higher IADL. These findings might reflect the cultural differences that housekeeping is considered as totally women's responsibility. In Addition, Cockburn et al. (1990) presented that the marital status in terms of living conditions has influences on IADL of the community-dwelling elderly. Their results suggested that sex roles, interests, and the education level may effect on IADL of a non-stroke sample, although physical and neuropsychological impairments were expected to play a major role in the IADL scores of a stroke sample (Pedersen et al. 1997) .
Given the limited research on the elderly who live in the city Daejeon in Korea, more studies on this population in other districts are needed. We also did not examine the associations of the FAI, other IADL scales and other kinds of factors in terms of physical, social or economic factors. Hence, studies on the FAI in Korea using more extensive data are to be further investigated using a larger sample size to increase the generalizability of research findings.
In conclusion, we developed the Korean version of the FAI which satisfied the reliability and the content and con- struct validity, and obtained a four-factor structure including domestic chores, outdoor work, leisure and hobby from the sample of the community-dwelling elderly in Korea. Also, this study supported the finding of previous studies that the FAI is an appropriate tool to measure the IADL status of the community-dwelling elderly.
